INTRODUCTION
Kawasaki disease (KD) is well known as the disease causing acute systemic vasculitis that predominantly affects children younger than 5 years of age (1) . KD has become a leading cause of acquired heart diseases among children in developed countries, replacing rheumatic heart disease (2). After Dr. Tomisaku Kawasaki described KD first in 1967, KD has been reported all over the world, while its incidence rates varied among countries. High incidence rates were noted in Northeast Asia, especially Japan and Korea, and the incidence rate of KD has been increasing continually in both countries (3) (4) (5) (6) (7) (8) (9) (10) (11) . The incidence rate of KD in Japan was 264.8 per 100,000 population aged 0 to 4 years in 2012, which was the highest incidence rate in the world (3) .
In Korea, the first nationwide survey for KD was conducted from 1991 to 1993. Since then, surveys have been conducted at an interval of 3 years to investigate the incidence rates and epidemiologic features of KD (6) (7) (8) (9) (10) (11) . According to the latest survey conducted from 2009 to 2011, the incidence rates were 115.4 per 100,000 population aged 0 to 4 years in 2009, 132.9 in 2010 and 134.4 in 2011 (6) . These results were obtained from a retrospective survey collecting data through questionnaires for patients with KD who were admitted to the hospitals with the pediatric residency program (6) (7) (8) (9) (10) (11) . The results might not represent the actual incidence rate of KD.
In this study, we attempted to get close to the actual epidemiologic features of KD in Korea by using Health Insurance Review & Assessment Service (HIRA) claims from 2007 to 2014.
MATERIALS AND METHODS
We investigated HIRA claims of the patients who received IVIG under the diagnosis of KD (ICD-10, M30.3) from January 2007 through December 2014. The annual-incidence rate of KD was calculated by dividing the number of newly diagnosed KD patients who were younger than 5 years old by the total number of children at the same range of age in each year, and it was described as the number of patients with KD per 100,000 children younger than 5 years old. The data on the Korean population were acquired from the database of the Statistics Korea.
For descriptive analyses, frequencies and percentages were calculated for categorical variables, and means and standard deviations were calculated for continuous variables. All statistical analyses were performed using the R program.
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RESULTS
Age and gender distributions
The sum of patients with KD during the study period was 39,082 (4, (Fig. 1) 
Annual incidence rate
The annual incidence rate of KD had been markedly increasing every year from 168. Age-specific incidence rate The age-specific incidence rate was the highest in children under 1 year of age, and gradually decreased with age, becoming below 100.0 per 100,000 population after 5 years (Fig. 2 ). The age-specific incidence rates were 245.7 per 100,000 population under 1 year, 222.8 in age 1, 198.3 in age 2, 160.0 in age 3, 108.7 in age 4, 59.8 in age 5, 29.6 in age 6, 12.6 in age 7, 7.5 in age 8, 4.1 in age 9, and 2.4 in age 10. The age-specific incidence rates in male were 292.9 per 100,000 population under 1 year, 256.4 in age 1, 221.8 in age 2, 175.6 in age 3, 120.3 in age 4, 64.8 in age 5, 32.8 in age 6, 13.9 in age 7, 8.2 in age 8, 5.0 in age 9, and 2.8 in Age-specific incidence rate of KD. The age-specific incidence rate was the highest in children under 1 year of age, and gradually decreased with age, becoming below 100.0 per 100,000 population after 5 years.
Incidence rate (per 100,000 patient-year) Monthly distribution KD occurred more often in early summer (May, June and July) and winter (December and January), and occurred less often in spring and fall. The incidence of KD was high in December (9.95% of total patients with KD) and July (9.08%), and was low in October (7.06%) and February (7.13%) (Fig. 3) . We observed similar seasonal variations every year. The incidence of KD was relatively high in January, May, July, and (Fig. 4) .
DISCUSSION
The nationwide epidemiologic surveys for KD had been conducted almost every 2 years since 1970 in Japan (2-5). In the surveys, questionnaires and diagnostic guidelines for KD were mailed to all specialized pediatric hospitals and general hospitals having pediatric departments with 100 or more beds (3-5). The incidence rate of KD had been increasing rapidly since mid1990s, and approximately 300,000 patients with KD were registered in Japan (3). The latest incidence rates in Japan were 243.1 per 100,000 population aged 0 to 4 years in 2011 and 264.8 in 2012 (3). Those were the highest incidence rates in the world (3).
In Korea, 5 patients with KD were first reported in 1973 and 2,224 patients with KD had been reported until 1986 (12,13).
The Korean Pediatric Heart Society had been conducting nationwide epidemiologic surveys every 3 years since 1991 (6-11). The results were obtained from retrospective surveys that collected data using questionnaires for the patients with KD who were admitted to the hospitals with the pediatric residency program (6-11). The results didn't include the data of the patients with KD who were admitted to the hospitals without the pediatric residency program. Therefore, the results could underestimate the actual incidence rate of KD.
In this study, we used HIRA claims of the patients who received IVIG under the diagnosis of KD (ICD-10, M30.3) from January 2007 through December 2014. The entrance into the National Health Insurance is mandatory for everyone in Korea, so we could collect the entire data of the patients with KD who received IVIG. We thought that almost all patients with KD were included in our data, although we did not include the data of some patients with KD who did not receive IVIG (93.6% of patients with KD were given IVIG between 2009 and 2011 according to the survey by the Korean Pediatric Heart Society) (6) . We counted as a case when a patient received IVIG several times, and 1,142 patients (2.92% of total patients of KD) received IVIG twice or more during the period. We could not confirm the diagnosis of KD, and the presence of cardiac complications, because we just investigated HIRA claims for the use of IVIG. So the actual incidence rate of KD may be a little different with those of our study. Although our study has some limitations, it is the first attempt using the national database of patients with KD in Korea.
This study revealed again that KD occurred more often in male and the male-to-female ratio was 1.42. KD occurred mainly in children younger than 5 years and infants, and the average pro- . KD occurred more often in early summer and winter. The incidence of KD was high in December (9.95% of total patients with KD) and July (9.08%), and was low in October (7.06%) and February (7.13%). portion of them was 87.9%. The incidence rate decreased markedly below 100 per 100,000 population after 5 years, and below 1 per 100,000 population after 11 years. The results were consistent with those of the previous studies in Korea and Japan (3-11).
The incidence rate of KD was much higher in this study compared to those of the former surveys conducted by the Korean Pediatric Heart Society during the same period (6-11). The latest incidence rate was 217.2 per 100,000 population aged 0 to 4 years in 2014 in this study. However, both studies showed an increasing trend of the incidence rate of KD every year, and it was consistent with the results of the studies by the Japan Kawasaki Disease Research Committee (3) (4) (5) (6) (7) (8) (9) (10) (11) . Because the cause of KD is still unknown, the reason for the increase in the incidence rate is also unknown. If the cause of KD is infection, changes in the toxicity of causative microorganisms may be the reason for the increasing incidence rate (5). The increased awareness of KD among physicians and the general population in Korea may be another reason (6). Anyway, the incidence rate of KD in Korea is the second highest in the world after Japan (Table 2) (3). We also observed that there were two small peaks of incidences of KD in 2007 and 2010 in Korea (Table 2) . It may imply that infectious agents might be the cause of KD.
Taiwan reported that the incidence rate of KD was 66 per 100,000 population aged 0 to 4 years from 1996 to 2002, and 69 from 2003 to 2006 (14, 15) . Taiwan has the third highest incidence rate of KD in the world. China reported that the incidence rate of KD was 18.2-27.8 per 100,000 population aged 0 to 4 years from 1995 to 1999 and 40.9-55.1 from 2000 to 2004 in Beijing (16, 17) . In addition, the incidence rate was 16. (18) (19) (20) . An increasing trend of the incidence rate of KD was also distinctive in China, as in Japan and Korea. However, the incidence rate of KD was much lower in other continents. The incidence rate of KD was reported below 10 per 100,000 population aged 0 to 4 years in several countries in Europe (England, Denmark, Sweden, Finland, France, and Netherlands) (21) (22) (23) (24) (25) . In Australia, the average annual incidence rate was 2.82 per 100,000 population aged 0 to 4 years from 1980 to 1989, 7.96 from 1990 to 1999, and 9.34 from 2000 to 2009 (26) . In Canada, the average annual incidence rate was 14.4 per 100,000 population aged 0 to 4 years from 1995 to 1997 and 26.2 from 2004 to 2006 (27) . In the United States, the hospitalization rate for KD was 17.5 per 100,000 population aged 0 to 4 years in 1997, 17.1 in 2000, 19.6 in 2003, and 20.8 in 2006 (28,29) . The increasing trend of the incidence rate of KD was disdinctive in Northeast Asia, but was not in other continents (29) . We postulated that some genetic or environmental factors might involve the difference. This study revealed relatively high incidence rates of KD in winter and summer with small variations in each year. It was similar to the results of former studies in Korea and Japan, but was different from those of studies in Beijing, Shanghai, and Taiwan, in which they observed relatively high incidence rates in spring and summer (3) (4) (5) (6) (7) (8) (9) (10) (11) (14) (15) (16) (17) (18) (19) . We postulated that Korea and Japan showed similar seasonal variations, because the two countries are very close geographically to each other and have similar climates, in contrast to China and Taiwan. Such seasonal variations in the incidence rate of KD were noted across the non-tropical Northern hemisphere, and were not in the tropics and the Southern hemisphere (30) . It may imply that possible causative agents of KD may be mainly spread in the non-tropical Northern hemisphere and be predominant in some seasons in the regions (30) . Therefore we could postulate that KD might be caused by infectious agents, and some genetic or environmental factors might influence the occurrence of KD.
In conclusion, this study was the first attempt using the national database including the patients with KD who were given IVIG, and showed that the incidence rates of KD in Korea were much higher than those of the former surveys by the Korean Pediatric Heart Society during the same period. In addition, the incidence rates had been increasing every year, reaching 217.2 per 100,000 population aged 0 to 4 years in 2014. It was the second highest incidence rate in the world after Japan.
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